Production of mitochondrial DNA transgenic mice using zygotes.
Several animal models of human disease, which have been developed by random or targeted modifications of genomic DNA sequences, have furthered our understanding of pathogenesis and the development of therapeutics. However, these models have not facilitated studies on mitochondrial diseases, since modifications to mitochondrial DNA (mtDNA) sequences are not possible using current recombination techniques. Consequently, information on human mitochondrial diseases is relatively sparse, and issues related to mitochondrial pathogenesis and inheritance remain unresolved. Recently, we reported the development of a new technique to generate mice carrying mutant mtDNA from a mouse cell line. In this report, we describe our techniques in detail, with emphasis on the preparation of donor cytoplasts and the micromanipulative procedures for electrofusion of cytoplasts and recipient zygotes. These steps are critically important for the successful introduction of exogenous mtDNA into embryos, and thereby into animals, so that the mutant mtDNA is efficiently propagated in subsequent generations.